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A Study for Accuracy and Usefulness of
Tympanic Membrane and Forehead Thermometers

Ki Wook Yun, M.D. and In Seok Lim, M.D.

Department of Pediatrics, College of Medicine, Chungang University, Seoul, Korea

Purpose : The presence and degree of fever in children is a useful indicator of illness. This project
aimed to assess the accuracy and usefulness of infrared tympanic membrane(TM) & forehead fe-
verscan thermometers for measuring children’s temperatures.

Methods : Data were obtained from 1,050 children with a median age of 4.5 years. They visited the
pediatric clinics at Chung-Ang University Yongsan Hospital from January 2004 to December 2004.
We measured body temperatures at axilla by mercury thermometer, at ear by infrared TM thermom-
eter and at forehead by feverscan. Then we analyzed the correlation between these data.

Results : Mercury and TM thermometer, and Mercury and forehead feverscan thermometer very
well correlated with each others(P<0.05). And the sensitivity of infrared TM thermometer(right and
left) to correctly identify febrile children was 81.1 percent and 82.4 percent, the positive predictive
value to detect a fever was 81.8 percent and 73.6 percent. The sensitivity of forehead feverscan was
83.3 percent and the positive predictive value was 74.4 percent. .
Conclusion : The tympanic membrane temperature measured by the BRAUN IRT 3020® and fore-
head arterial temperature measured by the HubDIC DOTORY™ feverscan accurately reflects mercury
axillary temperature, validly assesses the presence of fever in children, and is easy to use. The
Braun IRT 3020® & HubDIC DOTORY?® therefore is an adequate tool to assess fever and may be
used both in a clinical setting and for research purposes. (Korean J Pediatr 2005;48:820-825)
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Table 1. Diagnosis of Patients
Diagnosis Case(n) Percentage(%)
Pneumonia 418 39.8
Acute gastroenteritis 130 12.4
Acute pharyngitis 90 8.6
Acute bronchitis 73 7.0
Acute tonsillitis 39 3.7
Gingivostomatitis 39 3.7
Febrile seizure 37 35
Urinary tract infection 35 3.3
Meningoencephalitis 28 2.7
Croup 23 2.2
Arrhythmia 18 1.7
Asthma 15 1.4
Others 105 10.0
Total 1,050 100.0
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Mercury

Fig. 1. Sunflower plot of the temperature as measured with a
mercury thermometer, compared with the temperature in right
tympanic membrane(TM1), as measured by TM thermometer.
The number of ‘petals’ on the flower represent the number of
measurements at that point.

Table 2. Comparison of Numbers of Children with Fever in
Mercury and Tympanic Membrane Thermometer(Right)

Mercury”
. T+
™M1 Fever No fever Total
(37.8C or over) (less than 37.8C)
Fever 90 20 110
No fever 21 919 940
Total 111 939 1,050

* Axillary temperature, as measured by mercury thermometer
Right tympanic membrane temperature
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Fig. 2. Sunflower plot of the temperature as measured with a
mercury thermometer, compared with the temperature in left
tympanic membrane(TM2), as measured by TM thermometer.

Table 3. Comparison of Numbers of Children with Fever in
Mercury and Tympanic Membrane Thermometer(Left)
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Fig. 3. Sunflower plot of the temperature in right tympanic
membrane, compared with that in left, as measured by TM
thermometer.
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Mercury

Fig. 4. Sunflower plot of the temperature as measured with a
mercury thermometer, compared with the temperature in fore-
head, as measured by feverscan.

Table 4. Comparison of Numbers of Children with Fever in
Right and Left Tympanic Membrane Thermometer

*

Mercury” TM1
m T < T
M2 Fever No fever Total ™2 Fever No fever Total
(37.8°C or over) (less than 37.87) (37.8C or over) (less than 37.8T)
Fever 89 32 121 Fever 98 26 124
No fever 19 910 929 No fever 12 914 926
Total 108 942 1,050 Total 110 940 1,050

" Axillary temperature, as measured by mercury thermometer
"Left tympanic membrane temperature

“Right tympanic membrane temperature
Left tympanic membrane temperature
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Fig. 5. Sunflower plot of the temperature as measured with a
TM thermometer, compared with the temperature, as mea-
sured by forehead feverscan.

Table 5. Comparison of Numbers of Children with Fever in
Mercury and Forehead Fever—scan

Mercury*
i
Forehead Fever No fever Total
(37.8C or over) (less than 37.8C)
Fever 93 32 125
No fever 18 907 925
Total 111 939 1,050

" Axillary temperature, as measured by mercury thermometer
TForehead temperature, as measured by Fever-scan ther-
mometer

Table 6. Comparison of Numbers of Children with Fever in
Tympanic Membrane Thermometer and Forehead Fever-scan

%

TM1
N
Forehead Fever No fever Total
(37.8°C or over) (less than 37.8°C)
Fever 85 47 132
No fever 26 892 918
Total 111 939 1,050

“Right tympanic membrane temperature
"Forehead temperature, as measured by Fever-scan ther-
mometer
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